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Amendments to the Claims: 
This listing of claims will replace all prior versions, and listings, of claims in the 
application. 

Listing of Claims; 

Claim 1 (Currently amended): A thermal barrier coating on a 
surface of a substrate, the thermal barrier coating being formed of at least one 
ceramic material and having a columnar microstructure comprising columns 
extending from the surface of the substrate, the columns having inner regions 
contacting the surface of the substrate, outer regions near an outermost 
surface of the thermal barrier coating, and interior regions therebetween, the 
inner regions of the columns being substantially normal to the surface of the 
substrate and the interior regions of the columns comprising multiple first 
portions substanti al ly normal to th e surfac e of th e substrate and multiple 
second portions between the first portions so that each adjacent pair of the 
first portions is separated by one of the second portions, at least one of the 
first and second portions being linear, at least one adjacent pair of the first and 
second portions being separated and adjoined by a curved portion separated 
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by tho fir3t portions and not normal to the surface of the 3ub3tratc so that the 
columns of the columnar microstructure are continuous but modulated within 
the interior regions, r e gions to r e duc e t e n sil o stress es with i n th e columns 
resulting from particle impact such that cracking of the columns from partic l e 
impact is more likely to occur within th e outer regions of th e co l umns as 
compar e d to th e i nn e r r e gions of th e co l umns. 

Claim 2 (Original): A thermal barrier coating according to claim 1, 
wherein the thermal barrier coating is characterized by the substantial 
absence of columns that are discontinuous between the surface of the 
substrate and the outermost surface of the thermal barrier coating, whereby 
the inner, interior and outer regions are not discrete layers and are not 
separated by distinct interfaces. 

Claim 3 (Original): A thermal barrier coating according to claim 1, 
wherein adjacent pairs of the columns are substantially equally spaced from 
each other along the inner, interior and outer regions thereof. 

Claim 4 (Original): A thermal barrier coating according to claim 1 , 
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wherein the surface of the substrate is defined by a metallic bond coat that 
promotes adhesion of the thermal barrier coating to the substrate. 

Claim 5 (Original): A thermal barrier coating according to claim 1, 
wherein the ceramic material within the inner, interior and outer regions has 
the same composition. 

Claim 6 (Original): A thermal barrier coating according to claim 5, 
wherein the ceramic material consists essentially of zirconia and yttria. 

Claim 7 (Original): A thermal barrier coating according to claim 1, 
wherein the ceramic material of at least one of the inner, interior and outer 
regions is chosen from the group consisting of ceramic materials having a 
lower thermal conductivity than zirconia stabilized by seven weight percent 
yttria, ceramic materials having greater CMAS-resistance than zirconia 
stabilized by seven weight percent yttria, and ceramic materials having greater 
erosion resistance than zirconia stabilized by seven weight percent yttria. 

Claim 8 (Original): A thermal barrier coating according to claim 1, 
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wherein the substrate is a gas turbine engine component. 

Claim 9 (Original): A thermal barrier coating according to claim 8, 
wherein the component is a turbine blade. 

Claim 10 (Original): A thermal barrier coating according to claim 8, 
wherein the component is a vane. 

Claim 11 (Original): A thermal barrier coating according to claim 10, 
wherein the surface of the substrate is a leading edge of the component. 

Claim 12 (Currently amended): A coating system on a surface of a 
gas turbine engine component, the coating system comprising a bond coat on 
the surface and a thermal barrier coating on the bond coat, the thermal barrier 
coating being formed of a ceramic material and having a columnar 
microstructure comprising columns extending from the surface of the 
component, the columns having inner regions contacting the surface of the 
component, outer regions at an outermost surface of the thermal barrier 
coating, and interior regions therebetween, the ceramic material within the 
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inner, interior and outer regions substantially having the same composition, 
the inner regions of the columns being substantially normal to the surface of 
the substrate and the interior regions of the columns comprising multiple first 
portions substantia l ly norma l to the surface of tho 3ub3trato and multiple 
second portions between the first portions so that each adjacent pair of the 
first portions is separated by one of the second portions, at least one of the 
first and second portions being linear, at least one adjacent pair of the first and 
second portions being separated and adjoined by a curved portion s e parated 
by th e first portions and not normal to th e surface of th e substrate so that the 
columns of the columnar microstructure are continuous but modulated within 
the interior regions, r e gions to r e duc e t e nsi le stress e s within th e co l umns 
resu l ting fr o m part i cl e impact such that cracking of th e co l umn s from particl e 
impact i 3 mor e l ik e ly to occur w i thin the out e r r e gions of the columns as 
compar e d to the i nn er re g i ons of th e columns. 

Claim 13 (Original): A coating system according to claim 12, 
wherein the thermal barrier coating is characterized by the substantial 
absence of columns that are discontinuous between the surface of the 
component and the outermost surface of the thermal barrier coating, whereby 
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the inner, interior and outer regions are not discrete layers and are not 
separated by distinct interfaces. 

Claim 14 (Original): A coating system according to claim 12, 
wherein adjacent pairs of the columns are substantially equally spaced from 
each other along the inner, interior and outer regions thereof. 

Claim 15 (Original): A coating system according to claim 12, 
wherein the ceramic material consists essentially of zirconia and yttria. 

Claim 16 (Original): A coating system according to claim 12, 
wherein the ceramic material of at least one of the inner, interior and outer 
regions is chosen from the group consisting of ceramic materials having a 
lower thermal conductivity than zirconia stabilized by seven weight percent 
yttria, ceramic materials having greater CMAS-resistance than zirconia 
stabilized by seven weight percent yttria, and ceramic materials having greater 
erosion resistance than zirconia stabilized by seven weight percent yttria. 

Claim 17 (Original): A coating system according to claim 12, 
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wherein the component is a turbine blade. 

Claim 18 (Original): A coating system according to claim 12, 
wherein the component is a vane. 

Claim 19 (Original): A coating system according to claim 12, 
wherein the surface of the component is a leading edge of the component. 

Claims 20-43 (Canceled) 

Claim 44 (New): A thermal barrier coating according to claim 1 , 
wherein at least one of the first and second portions within the interior region 
of each column is linear and aligned with its respective inner region. 

Claim 45 (New): A thermal barrier coating according to claim 1 „ 
wherein the first and second portions of at least one adjacent pair of the first 
and second portions within the interior region of each column are linear and 
aligned with their respective inner region. 
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Claim 46 (New): A thermal barrier coating according to claim 1, 
wherein at least one of the first and second portions within the interior region 
of each column is linear and nonaligned with its respective inner region. 

Claim 47 (New): A thermal barrier coating according to claim 1 ( 
wherein the first portions of the interior regions are linear and aligned with their 
respective inner regions and the second portions of the interior regions are 
linear and nonaligned with their respective inner regions. 

Claim 48 (New): A thermal barrier coating according to claim 1 , 
wherein the first and second portions of the interior regions are linear and 
nonaligned with their respective inner regions and oriented in opposite 
directions from a normal to the surface of the substrate. 

Claim 49 (New): A thermal barrier coating according to claim 1 , 
wherein the second portions of the interior regions are linear and nonaligned 
with their respective inner regions and alternatingly oriented in opposite 
directions from a normal to the surface of the substrate. 
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Claim 50 (New): A coating system according to claim 12, wherein at 
least one of the first and second portions within the interior region of each 
column is linear and aligned with its respective inner region. 

Claim 51 (New): A coating system according to claim 12, wherein 
the first and second portions of at least one adjacent pair of the first and 
second portions within the interior region of each column are linear and 
aligned with their respective inner region. 

Claim 52 (New): A coating system according to claim 12, wherein at 
least one of the first and second portions within the interior region of each 
column is linear and nonaligned with its respective inner region. 

Claim 53 (New): A coating system according to claim 12, wherein 
the first portions of the interior regions are linear and aligned with their 
respective inner regions and the second portions of the interior regions are 
linear and nonaligned with their respective inner regions. 

Claim 54 (New): A coating system according to claim 12, wherein 
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the first and second portions of the interior regions are linear and nonaligned 
with their respective inner regions and oriented in opposite directions from a 
norma! to the surface of the substrate. 

Claim 55 (New): A coating system according to claim 12, wherein 
the second portions of the interior regions are linear and nonaligned with their 
respective inner regions and alternatingly oriented in opposite directions from 
a normal to the surface of the substrate. 
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